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B pabome uccredyromes nexomopule Kpaesvie 3a0auu Osk CUCHEMbl PYHKYUOHATIbHO-
oupepenyuanvhvix ypasuenui. OOHUM U3 ypagHerull A81aemcs oughgepenyuanvroe ypagreHue
1I nopsaoka, a smopoe ypasnenue ecmv unmezpo-ougghepenyuansvroe ypasuenue Il nopaoxa. Cy-
wecmeosane eOUHCMBEHHO20 PeUeHUsl PACCMAMPUBAEMBIX KPAEesbIX 3a0ay npeononazaemcs.

KiroueBble cioBa: qByxTOoueuHas KpaeBas 3aj1aya, cucrema ypasHenuit |l mopsia-
Ka, CyIIIECTBOBAaHHUE U €IMHCTBEHHOCTh

l. PaccmoTpumM IByXTOUEUHYIO KpaeBylo 3a1a4y BUAaA

y"=a(X)y'+b(x)y+c(xX)z'+d(x)z+ f(x), 0 < x<T,

e(x)(0(s)2'(s) + 9(5)2(s) + 7(3) y(5) + p(s) s,

Z!!

Il
O Sy <

)
2,Y(0) +a,y'(0) = 71, @2(0) + &, 2'(0) = 7,
BoYM)+ By (T) =150 foz(T)+ B2/ (T) =7,

3nech B, 20, By #0, €(X) # 0 u HenpeprisHO AUbDEpeHIMpyeMa Ha [0, T].

Breném dynkimm
y'=v,zZ'=u,u" =w.
Torma xpaeBas 3ama4a (1) cBoANUTCS K KpaeBOM 3a/1ade AJIsl CUCTEMbI ypaBHe-
Huii | nopsaka
y'=v,z'=u,u =w,
V' =a(x)v+b(x)y+c(x)u+d(x)z+ f(x),

W= %me(x)(e(x)u(x) +g(02(0)+(0Y(0 +9(x)), 0 x<T, )

2y (0) +a,v(0) =71, 2(0) +qu(0) =75,
BoyY(T)+BN(T) =7, Bz(T)+ Bu(T) =y, w(0)=0.

! Nanmas pabora BbinoiHeHa npu (uHaHcoBoit noaaepxkke ®onna Pazsutus Hayku npu
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Pa300bEM 0Tpe30K [O, T] Ha N paBHBIX yacTeif marom h = N C Y3JI0BBIMH TOYKa-

Xo =0,X =h,...,xy =T.
SIBHAs pa3HOCTHAs cxema [l] JJIsl KpAaeBOM 3a1a4M UMEET BUJL
y|+1 yi +hvi, 2, =z +hu, oy = U+ hwg,
= (1+ha;)v; + hb,y; +hc,u; +hd,z; + hf,,

:[l+ hZ—‘]wi +he;(Bu;, + 9,2, +7;y, +¢,), (1=0,1,...,N -1),(3)

i
Ay, + oV, =7, acz, +alu, =
oYo 1Yo =71 Qo 1Yo =73
_ 1 1 _ _
BoYn +Bvn =720 BoZy + BiUy =74 Wy =0,
[TepBOHAYAIBHBIMH HEM3BECTHBIMH B 3TOM pPA3HOCTHOM 3ajaue sIBSIOTCS
Yo:Vo1Zg:Uy. Jmd onpenenenns 5TUX HEU3BECTHRIX CHAYala PaCCMOTPHM Pa3jloxkKe-

HHE BUA [2], [3]
Yi =RV, + Pz, +Qu; + Ejw; + ;. (4)

Bamenss 3nech | Ha | + 1 u yunreBas paBeHCTBa (3) nMeeM

(R, +h-R,,(1+ha)-hR_,bR e,r,R )V, +
+(P —hR,;b,R,P —hR,,d, - hEHleig, hE, .e7,P )z, +

I 1N i+1 [Eo A R |

(Q hR|+l i hQHl - Ei+1(l+ h EI j hEHle = j

|+1

(E hbl RH—lE hQi+1 o Ei+1(1+ hij o hEi-¢—lz-i Ei jwi +
€;

+S, =hR,,b;S, + hR,

ITorpebyem, 4ToObl KOdpduumenTsl mpu V;,Z;,U;,W; obpamanucek B Hyab. Torga

f. + hE

i+1 i i+1

e,7;S, +hE, ep +S,,;

i+1

OyneM UMeTh
R =5 (R,,(L+ha) ~h),
P =6"(hR,,d, +hE,,e,0, +P.,),

i i i+1

Q =57"(hR,, +hP,, +hE,_.e6,),

i+1 i+1 i+1
' ()
1 hQ,, +E,, 1+ hij}
ei
| (hRHl fl + hE|+1e ¢| + S|+1)

51th hE,..e ;.

i+1 i+1

Eciu Py HECKOTOPOM 3HAUCHUUN | , §i = O , TO CJICAYCT USMCHUTL LIar p336I/ICHI/I$I h .
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Tak kak nmo TpaHNUYHOMY YCJIOBHIO

=]
Yn =5 (72 - By )’
TO UMEEM
=] =]
Py =Qy =Ey =0, Ry ==8,"8,, Sy =85 7>
[ostomy u3 paseHcts onpexemsitores Ry 4, Py, Qyy, Evyy Sygrn Ry Py Qo Ep S
M COCTaBJIACTCS ypPaBHEHHUE OTHOCHUTEIBHO HEM3BECTHBIX Y,,V,Zj,U,
RoVo — Yo + QoUy +S, =0. (6)
Jlanee paccmaTpuBas pa3ioKCHHE BHIIA
z, =Rly; + BV, +Q/u; + Elw, + S/,
aHAJOTUYHBIM CITOCOOOM TIOJIyYaeTcs emé ypaBHEHHE OTHOCHUTEIHHO HEW3BECTHBIX
Y0121V, Uy
1 1, [ 1A
Ry Yo + PoVo +QqUy — 2, + S, =0. @)
Pemast coBmectHO ypaBHeHUS (6), (7) ¥ ypaBHEHUS B TPAHUIHBIX YCIOBHAX
1 1
AYo + oV =71, Ayl +a Uy =7,
HAXOJAATCs NEPBOHAYAIBHBIE HEU3BECTHBIE Y,V ,Z,,U,. 3HaUeHUs pEIICHUSA U €€

MIPOM3BOJHBIC B Y3JIOBBIX TOUKAX HAXOAATCS IO PasHOCTHOU cxeme (3).
1. Tenepb pacCMOTPUM KpaeBYIO 3a/1a4y C MHTEIPAIbHBIMH yCIIOBUSIMH

a,Y(0) +a,y'(0) = 7y, aéz(O) +05112'(0) =73

[wS)yE) +y' s =7, [D(s)(2(s)+2'(5))ds =,

Coxpansisi mpekHIe 0003HaYeHUs, BBEAEM (PYHKIUH
£00 = [w(S)(¥(s)+ Y'(s))ds, 1(x) =[D(s)(z(s)+2'())ds.

Orciona cienyer

£0)=n0)=0,&M) =y, n(T)=y,.
Jlnst paccMaTpuBaeMoii KpaeBoil 3a1auK MOJTy4aeTcs Pa3HOCTHAS CXeMa
Yia = Vi +hv;, 2., =z, +hu;, Uy, =u; + hw,

v,, =@+ ha)v, +hby, + hc,u, + hd,z, + hf,,

W, , :[1+ h%jwi +he, (6u, +9,z, + 7y, +¢,), (i=0,1,...,N -1),

&a =& thy(y, +vi), miy =17, +hD (Z; +U,),
QYo+ 0V =71, 0(320 +0£11U0 =73

$o=1,=0, &y =7 Ny =74 W, =0.

Jnst pemeHus pasHOCTHOH 3a1auH (§) UCCIeLyIOTCS pa3IoKeHHsI BUAA
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& =Ry +Pv, +Qz +Eu + Fw, +§;,
n, =Ry, +PV,+Q/z, + Elu, + Fw;, +S/.
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FUNKSIONAL-DIiFERENSIAL TONLIKLOR SiSTEMi UCUN
SORHOD MOSOLOLORININ ODODi HOLLI

Q.Y.MEHDIYEVA, Z.B.SEYIDOV
XULASO
Maqalada funksional-diferensial tonliklor sistemi ii¢lin ikindqtali vo inteqral
sortli sorhad masalalarinin forq sxemlori qurulur vo ayirma tisulu ils forq sxemi hall
edilir.
Acar sozlor: ikinoqtoli sorhod masolosi, II tortib tonliklor sistemi, varliq vo
yeganolik.

NUMERICAL SOLUTION OF BOUNDARY VALUE PROBLEMS FOR
THE SYSTEMS OF FUNCTIONAL-DIFFERENTIAL EQUATIONS
G.Y.MEHDIYEVA, Z.B.SEYIDOV
SUMMARY

In this paper, some boundary value problems for the system of functional-
differential equations are investigated.
For these problems the difference scheme is constructed. Then, by means of the

decomposition method approximate solution of the considered problems is found.

Keywords: two-point boundary value problem, system of equations of the
second order, the existence and uniqueness.

Hocmynuna 6 pedaxyuro. 05.08.2012 .
Hoonucano x nevamu: 20.10.2012 2.

49



